The negativity of slow cortical potentials (SCP) of the surface EEG is a measure of brain excitability, correlating with motor and cognitive preparation. Selfcontrol of SCP positivity has been shown to reduce seizure activity. Following SCP biofeedback from a central EEG electrode position, subjects gained bidirectional control over their SCP. The current study used a modified feedback methodology, and found a positive relationship between negativity and magnitude of EMG startle response (a measure of cortical and subcortical arousal, particularly aversive response disposition). Greater success in SCP differentiation was associated with self-report of less relaxation during negativity training.
In approximately 30% of patients with seizure disorders, their disease is not controllable by medication, and even those so controlled may suffer from side effects. Hence, the addition of a nonpharmacological intervention to the armamentarium against epilepsy would be valuable. Epilepsy is associated with overexcitability of cortical networks, resulting in negative cortical dc EEG shifts. Prior studies have demonstrated the efficacy of slow cortical potential (SCP) biofeedback in the treatment of epilepsy (Rockstroh et al., 1993) , and the primary purpose of the present study is presentation of a modification of the SCP biofeedback technology. A second purpose of the study is the examination of changes in cortical excitability following SCP feedback, as measured by the startle reflex probe.
SLOW CORTICAL POTENTIALS
Slow cortical negativities and positivities (minimal duration 200-300 ms) have their origin in the upper cortical apical dendritic layer (Birbaumer et al., 1990) . Synchronous depolarization of the apical dendrites results in an electrically negative potential at the cortical surface and the scalp. The depolarization may be caused by intracortical afferents (about 60% of all fibers) or by unspecific thalamocortical afferents (about 30% of the incoming fibers). The origin of positive slow potentials is more difficult to explain and may result from less afferent excitatory influx. In addition, actual firing of the pyramidal neuron at the level of the basal dendrites and axons seems to be the main reason for surface cortical positivities. Birbaumer et al. (1990) have shown in a series of experiments that cortical negativity indicates a condition of mobilization ("cortical potentiality"), while positivity covaries with disfacilitation of cortical networks and behavior even during actual firing of layer III to V neurons. While there is no one-to-one correspondence between a specific neurochemical mechanism and SCP generation, there is some evidence (Timsit-Berthier et al., 1986; Rockstroh et al., 1990a ) that acetylcholine is related to at least the eartier components of the SCP. Since the catecholamines inhibit the inhibitory effect of GABA, increased catecholaminergic activity is also associated with enhanced negativity.
Uncontrolled cortical overactivity may result in seizures. Speckmann and Elger (1987) reported that prior to seizures and their stereotypic spike and wave EEG waveforms, an SCP negative shift of approximately 100 ~V is observed. Although changes in cortical excitability are of briefer (generally less than 6 s) duration than overall activation level, the finding of Speckmann and Elgar implies thät increased cortical excitation increases the likelihood of a seizure. In humans, Elbert et al. (1990) developed a training procedure that allows patients to manipulate their cortical excitability. SCP biofeedback assisted subjects to gain control over negativity and positivity, increasing awareness of processes related to the development of a seizure, and decreasing seizure frequency and intensity (Rockstroh et al., 1993; Birbaumer et al., 1991) .
Epileptics as weil as normals have been able to achieve about 10-20 IxV control of SCP (Birbaumer et al., 1991) . Normals needed as few as
